Guide for environmentally sustainable water programs
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Guide for Environmentally Sustainable Water Programs, ver05
This guide includes some tools to apply during planning of water programs, to identify issues and appropriate mitigate measures to enhance environmental sustainability.  Further, the guide may be used as part of a more formal environmental assessment (EA) if it is conducted with adequate training and supervision by a qualified EA team.  The focus is on small projects such as water tower systems, drilled wells, roof rainwater collection, runoff capture and springs.

1. What information do you need?

Useful information for assessing the environmental sustainability of your water program includes the following:  

Program footprint
This is the total area (m2) physically altered or disturbed by the program.  It includes the area:

· cleared, levelled and excavated during construction

· of the pipeline route (length x width)

· for any towers, tanks, cisterns, drainage pads, etc.

Footprint overlay

Estimate what proportion of the total footprint will occupy:

· forests

· farmland, orchards, gardens

· grass or rangeland

· wetlands

· wildlife habitat (or hunting area)

· traditional resource areas such as for timber, medicinal plants or wild honey

· natural hazards such as floodplains, landslides, fire or earthquake zone

· existing built-up area (roads/paths, backyards, irrigation canals)

Water supply and demand

· Identify the source

· Estimate yield, especially during low flow (e.g., dry season)

· Estimate extraction rate, especially during peak periods (e.g., dry season)

· Estimate net flow downstream (yield – extraction rate)

· Identify the water users:

· Human population

· Livestock by type (cattle, sheep/goats, pigs, etc.)

· Irrigation farmers

· Institutions by type (schools, clinics)

· Other:

Water quality 

· Test water samples from the source for physical, chemical and biological pathogens. (Laboratories typically perform standard tests for drinking water, including faecal coliform, nitrogen-nitrate or nitrite, acidity (pH), sulphur, iron, sodium, hardness and colour. Consult local laboratories to determine which tests are recommended for the program area, and any protocols or procedures for gathering water samples (or see WHO guidelines at http://www.who.int/water_sanitation_health/en/).

· Compare results with acceptable drinking water standards for the country. These are usually provided by local laboratory (or use WHO guidelines at above-referred website).

· Identify any human activities within 100 metres of the source and assess their risk for contamination.

Wastewater

· Determine traditional wastewater disposal practices.

· Will an increase in the volume of wastewater pose a risk of contaminating the water source or affect disease vectors (stagnant pools)? 

Triggering Actions (cumulative effects)

· Will increased water supply attract human migration to the project area and increase water demand?

· Will increased water supply initiate or intensify other activities such as irrigation, watering livestock or small businesses (car wash, food processing)?

2. How can this information be collected?

Standard participatory rural appraisal (PRA) tools can be used to collect the local environmental information (Appendix 1).  Informal household interviews may also be used (Appendix 2).  Other information sources include the water engineer, district environmental reports, government departments (water, forests, environment, agriculture) and universities. Previous environmental assessment reports should also be consulted. 

3. Using this Guide

This guide identifies potential impacts associated with various water programs (Table 1).  Some impacts are generic and should be assessed for all programs (Table 1a).  Others are specific to a program type (Tables 1b and 1c).

a) Identify your program or activity in the left column.

b) Using the information gathered above, assess the type of impacts that may be attributable to your program (middle column).

c) Select the best way for mitigating each impact (right column).

d) Incorporate mitigation measures into the program design, construction or operation.

4. Beyond this Guide

This guide can be a helpful tool for identifying and mitigating potential environmental impacts of proposed water programs.  However, it may not identify all impacts for every program in every location.  Go beyond to also:

a) Identify any program component or activity not included in the lists provided.

b) Be aware of any other impacts attributable to the program.

c) Plan how any unexpected impacts may be monitored and managed by the program.

Table 1a
List of potential environmental impacts and mitigation measures for water programs

	( If applicable
	Water program or activity


	( If applicable
	Impact

The program or activity may…
	( If applicable
	Mitigation

Ways to avoid, minimise or correct an impact during the design, construction or operation phases …
	Phase

	
	
	
	
	
	
	design
	construction
	operation

	      General



	
	Program footprint
	
	Alter land use or damage ecosystems
	
	Confine footprint to existing settlements & corridors
	x
	
	

	
	
	
	
	
	Locate and avoid sensitive ecosystems such as wetlands, forest & wildlife habitat
	x
	
	

	
	
	
	
	
	Educate beneficiaries about water conservation
	x
	
	x

	
	Land clearing
	
	Damage habitat or cropland
	
	Replant with local trees and vegetation
	
	x
	

	
	
	
	
	
	Compensate farmers for lost crop
	
	x
	

	
	
	
	Destroy plants for medicine, mats, roofing, etc.
	
	Locate and avoid source areas for these plants
	x
	
	

	
	Excavation
	
	Erode soil or add sediment to water courses
	
	Excavate during dry season
	
	x
	

	
	
	
	
	
	Construct a berm around the excavated area
	
	x
	

	
	
	
	
	
	Replant with local trees or vegetation
	
	x
	

	
	
	
	
	
	Deposit excavated soil up slope
	
	x
	

	
	Blasting
	
	Damage buildings, roads, canals, etc.
	
	Hire qualified experts and use small charges
	
	x
	

	
	
	
	Create noise stress for humans and wildlife
	
	Inform communities of blasting times
	
	x
	

	
	
	
	
	
	Avoid wildlife areas and breeding seasons
	
	x
	

	
	Water extraction
	
	Reduce available supply or net flow
	
	Prioritise water uses (domestic, livestock, irrigation)
	x
	
	

	
	
	
	
	
	Ration water if supply is below a set threshold
	
	
	x

	
	
	
	
	
	Increase fees per unit of consumption
	
	
	x

	
	
	
	Create conflict among water users
	
	Mediate water rights
	x
	
	x

	
	
	
	
	
	Sign water management agreement
	x
	
	

	
	Grey wastewater disposal
	
	Contaminate the water source
	
	Re-use water for gardens, livestock or biogas systems
	
	
	x

	
	
	
	Create stagnant pools
	
	Construct soak away pit
	
	
	x

	
	Migration pull
	
	Attract more people and increase water use
	
	 ‘first-come, first served’ policy
	x
	
	

	
	
	
	
	
	Higher fees for new users
	
	
	x

	
	Intensified water uses
	
	Use more water for livestock, irrigation, etc.
	
	Prioritise water uses (domestic, livestock, irrigation)
	x
	
	

	
	
	
	
	
	Use wastewater for non-domestic uses
	
	
	x


Table 1b
List of potential environmental impacts and mitigation measures for water programs

	( If applicable
	Water program or activity


	( If applicable
	Impact

The program or activity may…
	( If applicable
	Mitigation

Ways to avoid, minimise or correct an impact during the design, construction or operation phases …
	Phase

	
	
	
	
	
	
	design
	construction
	operation

	      Water Tower Systems



	
	Tower siting
	
	Displace farmland or gardens
	
	Compensate landowner
	x
	
	

	
	Pipeline trenching
	
	Clear natural vegetation (forest, wetland)
	
	Replant with local trees and vegetation
	
	x
	

	
	
	
	Damage crops
	
	Compensate for crop loss
	
	x
	

	
	
	
	Erode soil
	
	Excavate during dry season
	
	x
	

	
	
	
	
	
	Deposit excavated soil up slope
	
	x
	

	
	Stream-crossings
	
	Add sediment or alter flow 
	
	Cross during the dry season
	
	x
	

	
	
	
	
	
	Site crossing at minimum gradient
	
	x
	

	
	Standpipes
	
	Create pools of stagnant water
	
	Build soak away pit
	
	x
	

	
	Chlorinating
	
	Human health (exposure risk)
	
	Training in handling, storage & disposal of chemicals
	
	
	x

	     Drilled Wells



	
	Siting
	
	Contaminate groundwater source
	
	Locate >10 metres from latrine or confined livestock
	x
	
	

	
	Proliferation of non-program wells
	
	Draw down the water table
	
	Implement water conservation campaign 
	
	
	x

	
	
	
	
	
	Training for all households who install drilled wells 
	x
	
	

	
	
	
	
	
	Inspect all wells before use permitted
	
	x
	

	
	Poor well seal
	
	Contaminate groundwater source
	
	Cement pump base into tank structure
	
	x
	

	
	
	
	
	
	Monitor for and repair cracked structures
	
	
	x

	
	Poor spill-way
	
	Create pools of stagnant water
	
	Grade drainage pad away from well
	
	x
	

	
	
	
	
	
	Build soak away pit
	
	x
	

	
	Open storage tank
	
	Contaminate filtered water
	
	Keep tank closed with cement cover
	
	
	x


Table 1c
List of potential environmental impacts and mitigation measures for water programs
	( If applicable
	Water program or activity


	( If applicable
	Impact

The program or activity may…
	( If applicable
	Mitigation

Ways to avoid, minimise or correct an impact during the design, construction or operation phases …
	Phase

	
	
	
	
	
	
	design
	construction
	operation

	     Roof Rainwater Collection



	
	Human & pet use of roofs (cats, dogs)
	
	Contaminate water with pathogens
	
	Block roof access
	
	
	x

	
	
	
	
	
	Clean roof before the rains
	
	
	x

	     Runoff Capture



	
	Siting
	
	Collect contaminated water
	
	Minimum 50 metres from roads, houses and farms
	x
	
	

	
	
	
	
	
	Select vegetated (forest, grass) or rock slopes
	x
	
	

	
	Livestock or humans in the catchment
	
	Contaminate water with pathogens
	
	Build fence or wall around catchment area
	
	x
	

	
	Pesticide or fertilizer use above catchment
	
	Contaminate water with chemical residue by runoff or leaching
	
	Keep vegetated buffer >100 metres up slope 
	x
	
	

	
	
	
	
	
	Educate farmers about integrated pest management
	x
	
	

	     Spring



	
	In-stream construction
	
	Add sediment to water courses
	
	Time construction during low flow
	
	x
	

	
	Pipeline trenching
	
	Clear natural vegetation (forest, wetland)
	
	Replant with local trees and vegetation
	
	x
	

	
	
	
	Damage crops
	
	Compensate for crop loss
	x
	
	

	
	
	
	Erode soil
	
	Excavate during dry season
	
	x
	

	
	
	
	
	
	Deposit excavated soil up slope
	
	x
	

	
	Stream-crossings
	
	Add sediment or alter flow 
	
	Cross during the dry season
	
	x
	

	
	Flash floods or debris movement
	
	Damage inlet tank or pipe
	
	Use riprap (cobbled stone), logs or concrete to protect and divert water or debris
	
	x
	

	
	Livestock or humans in the spring
	
	Contaminate water with pathogens
	
	Build fence or wall around spring
	
	x
	

	
	Pesticide or fertilizer use above the spring
	
	Contaminate water with chemical residue by runoff or leaching
	
	Keep vegetated buffer >100 metres up slope 
	x
	
	


Appendix 1

PRA tools and Useful Environmental Information to Collect on Site

	Transect walk
	Community map
	Timelines
	Other

	· Water quality (odour, colour, turbidity, debris, algae, taste)

· Distance from source to nearest latrines, farm fields, 

· Nearest upstream hamlet

· Land uses around source/intake

· No. of streams crossed by water pipe (perennial and ephemeral)

· Size and type of any wetlands

· Any natural hazards present

· Size/type of soak-away pits at outlets

· Household wastewater disposal practices

· Total footprint/area cleared & % per land use type

· Distance between large trees and pipeline trench and  storage systems

· Soil type (rolling finger test for texture)

· Dominant vegetation types

· Wildlife & bird species present 
	· Topography (hills)

· Water sources

· Land use (agriculture, forests, rivers, wetlands, roads, settlements, etc.)

· Soil types & erosion areas

· Hunting areas

· Wild plant sites

· Rare or endangered species habitat

· Natural hazards

· Prevailing wind

· Unique cultural sites
	· Trendlines of major environmental changes over last 10-30 years e.g.,

· water supply

· drought

· floods

· water borne diseases

· erosion or crop yield

· population growth

· livestock numbers

· calendar of:

· climate (seasons)

· seasonal water supply and sources

· disease incidence by  month
	· Water quality testing data (physical, chemical & pathogens):

· Source

· Treated water

· Records of water borne disease incidence

· National and local regulations for use and management of water, forests, soil, wildlife (hunting), medicinal plants, etc.

· Water demand-supply scenarios 

· demand based on scenarios of population growth, livestock watering, drought

· water conservation & rationing schemes




Appendix 2

Environmental Assessment of Water Programs 

Informal Household Interview

A. Location

Village ______________________________ Hamlet ___________________________ Date ______________

B. Beneficiary

Name of Household Head ___________________________________________________​​​​_______ M __ F __ 

Total in household _______:  0-5 years _____ 6-10 years _____ 11-18 years _____ adults _____ elderly ____

C. Resource-based Livelihoods & Activities

1.What are the main livelihoods of the household? _____________________________________​​​​______

2. What natural resources do the household use?

( Water: ( domestic: source ___________________________________ is it filtered? ___ boiled? ____

  ( livestock watering: source ____________________________________________________

  ( irrigation: source ___________________________________________________________

  ( other water uses ____________________________________________________________

( Land:  ( farming  ( gardening  ( mud construction  ( other _________________________________

( Forest:  ( firewood  ( charcoal  ( timber  ( other _________________________________________

( Wild plants: ( medicine  ( products (mats, baskets)  ( other ________________________________

( Wild animals (species)_________________________Fish: source ___________________________

( Other natural resources: _____________________________________________________________

D. Impact on Natural Resources

Does the household have any concerns 

If yes, what can be done about this concern?

about how the program may affect:

Cutting trees

( no  ( yes 
____________________________________________________

Soil erosion

( no  ( yes 
____________________________________________________

Water quality

( no  ( yes
____________________________________________________

Water quantity

( no  ( yes
____________________________________________________

Streams or wetlands
( no  ( yes
____________________________________________________

Livestock

( no  ( yes
____________________________________________________

Wild animals or fish
( no  ( yes
____________________________________________________

Wild plants

( no  ( yes
____________________________________________________

E. Water Demand and Wastewater

1. With the new water program, will the household use ( more  ( less  ( same amount of water as now?

If more, why? __________________________________________________________________________

2. Will the program attract more people to the village or hamlet (migration)?  ( no  (  yes

3. How is wastewater from the household disposed of now? ________________________________________

F. Potential Concerns

Does the household have concerns about:

1. The program location (pipeline, tank, cistern)? ( no ( yes ________________________________________

2. Quantity of water from the program? ( no ( yes ________________________________________________

3. Protection of the water source? ( no ( yes ____________________________________________________

4. Maintenance and repairs of the source, tanks/cistern and pipes? ( no ( yes __________________________

5. Household contribution (cost, labour)? ( no ( yes ______________________________________________

G. Potential Pollution

1. How far is the household from the rainwater collection source ______(m) or water storage tank ​_______(m)

2. Does the farm use chemical fertilizer? ___ pesticides?___ manure? ___

3. How far is the latrine from the water source? ___ (m)

H. Expected benefits
1. How will the project benefit women: ________________________________________________________

What will women do with time saved? ______________________________________________________

2. How will the project benefit others in the household? ___________________________________________

3. How will the project benefit the community? __________________________________________________

_______________________________________________________________________________________  

4. Are there additional elements that could be incorporated to enhance project benefits? __________________

_______________________________________________________________________________________

I. Other comments:

Harry Spaling Ph.D for World Relief Canada
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